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Sir: 

1 . I, Jay Short, am a co-inventor with Dennis Murphy, John Reid and Eric J. 
Mathur, on the above-identified patent application. 

2. I am an expert in the field of molecular biology and enzyme development and 
was an expert at the time of the invention. I am presently employed as CEO and as a research 
scientist at Diversa Corporation, San Diego, CA, assignee of the above-referenced patent 
application. My resume is attached as documentation of my credentials. 

3. I declare that the state of the art at the time of the invention and the level of 
skill of the person of ordinary skill in the art, e.g., screening enzymes, and nucleic acids 
encoding enzymes, for alpha galactosidase activity, was very high. Using the teaching of the 
specification, including the exemplary protocol as set forth in Example 2, pages 71 to 72, of 
specification, and other protocols known in the art at the time of the invention, one skilled in the 
art could have selected routine methods known in the art at the time of the invention to express 
variants of nucleic acids encoding exemplary polypeptides of the invention and screen them for 
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expression of polypeptides having alpha galactosidase activity, or, to make variants of 
polypeptides of the invention and screen them for alpha galactosidase activity. In particular, one 
skilled in the art could have used routine protocols known in the art at the time of the invention, 
including those described in the instant specification, to screen for polypeptides having 50% 
sequence identity to SEQ ID NO:4, or, nucleic acids encoding polypeptides having 50% 
sequence identity to SEQ ID NO:4, or active fragments thereof, for alpha galactosidase activity. 
While the numbers of samples needed to be screened may have been high, the screening 
procedures were routine, and successful results (i.e., finding variant nucleic acids encoding alpha 
galactosidases) predictable. Furthermore, it would not have required any knowledge or guidance 
as to which are the specific structural elements, e.g., amino acid residues, that correlate with 
alpha galactosidase activity to create variants of exemplary polypeptides of the invention, 
including variants in sequence and variants in size (e.g., polypeptides having at least 10, 15, 20, 
25, 30, 35, 40, 45, 50, 55, 100 or 150 consecutive amino acids of a polypeptide of the invention), 
and test them for the expression of polypeptides having alpha galactosidase activity. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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1 989 - 1 992 Vice President 
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Stratagene Cloning Systems 



1988 • 1989 Senior Staff Scientist 

Research and Development 
Stratagene Cloning Systems 



1985-1988 



Staff Scientist 

Research and Development 

Stratagene Cloning Systems 



1981 - 198S Ph.D. Research 

Case Western Reserve University 

Dr. Richard W. Hanson's Laboratory, 

Identification and characterization of the promoter for 

P-enolpyruvate carboxylase. 

First identification of a cAMP regulatory domain. 

1 980 - 1 981 Graduate Student Research 

Case Western Reserve University 

Dr. Bruce Roe's Laboratory. Analysis of the cellulase activity of Tnchoderma vmde. 



TEACHING EXPERIENCE: 

Thesis Advisor (1988-1993), University of Uppsala, Sweden, Ph.D. for Michelle Altlng-Mees 
Lecturer (1992), Committee for Advanced Scientific Education, Center for Drug 
Evaluation and Research, FDA. 

Faculty (1989), Transgenic Mouse Model and Its Application in Assessing 
In Vivo Mutagenesis, Genetic Toxicology Workshop (3rd Annual). 
Microbiological Associates Inc. Bethesda.MD. 

Faculty (1987), DNA Cloning and Expression. Physiology Society Workshop. San Diego, CA. 
Teaching Assist. (1981-1985). Molecular and Cellular Biology. Case Western 

Reserve University. ^ ♦ «u 
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UCSD Connect Program (1990) 1* Place Award for Innovation and 
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Board Director, Invitrogen, Carlsbad, CA 
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Consultant, Mtero Product Systems, Lynn, IN 

Reviewer for U.S. Congressional Office of Technology Assessment (OTA) on The Human 
Genome Project and Patenting DNA Sequences. 
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» 0 /«rv ABr «5an Olaoo Channel 10 BBC Radio, Bloinfbrmed Newsletter, Biotechnology Newsletter, 

SSSXIS^^ Cast. Chemical Engineering. Chemical WeeK, Chemistry & 

? m wi^SIbc TNTsctence 7& Twhnoloov. dBusiness.com. Discovery Magazine. Forbes.com. Good Morning 
^n^^'^AJ'M^t^ ^nsWe^uslnes, Radio Show, JAG Financial News. Los Angeles Times. NBC 
sTSoTh^rW^^aio rCl New York Times. Pirateinvestor.com. R&D Magazine. RTL German 
jSSSS SS. S^DilgoTueiness Transcript. San Diego Channel KUSI. San Diego Channel 10. San Diego 
MagS; SanDto* *nton Tribune. Scientist, Time Magazine. The Discovery Channel. The Motley Fool. T,me 
Magazine. USA Today. Wall Street Journal. Wall Street Transcript, Washington Post 



PATENTS: 

DNA Cloning Vectors with in vivo Excisable Plasmids (1987). 
Mutagenesis Testing Using Transgenic Animals Carrying Marker Genes 
Mutagenesis Testing Using Transgenic Non-Human Animals Carrying T< 
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DNA Sequences (1987). 

Dietary and Hormonal Regulation of Expression of Exogenous Genes m 

Transgenic Animals Under Control of the Promoter of the Gene 

PhosohoenoipyruvateCarboxykinase (1988). 
A Transgenic Mouse for Measurement and Characterization of Mutation 

Induction In Vivo (1989). 

Rapid Screening Mutagenesis and Teratogenesis Assay (1 1 989). 
A Combinatorial Approach to Regenerating the Immunoglobulin Repertoire in 
Prokaryotic Cells (1990). , 
Transgenic Animal Models for In Vivo Mutagenesis Testing (1990). 
Polycos Vectors (1991). 
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A System for Regulation of Eukaryotic Genes (1991). 
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Enzyme Tiered (1995). 
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Combinatorial Enzyme Development (Directed Mi^ene8i8H1996). 
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Methods of DNA Shuffling with Polynucleotides Produced by Blocking or Interrupting a Synthesis or 

Amplification Process (1996). 
Method of Screening for Enzyme Activity (Biopanning) (1996). 
Directed Evolution of Thermophilic Enzymes (1996). 
Environmental Biopanning (1996). 
Combinatorial Enzyme Development (1996). 

Enzyme Activity Screening of Clones Having DNA from Uncultivated Miroorganisms (1996). 

Normalized Samples/Libraries (1996). 

Reassembled Pools of Mutagenized DNA & Procedure (1996). 

Fluorescent-based Single Screening for Enzymes (1996). 

High Throughput Screening for Novel Enzymes (1997). 

Nucleotide Sequence of the Aquifex aeoiicus Genome. Fragments Thereof, and Uses Thereof (1997). 
Screening for Novel BioactMtles (1997). 

Screening for Novel Compounds which Regulate Biological Interactions (1997). 

Method for Screening Enzyme Activity (1997). 

Hiah Throughput Screening for Novel Enzymes (1997). 

"Discover/ ' (whole process, including uncultivated, normalized, biopanning, screening, evolving, (etc.) (1997). 

Production of Enzymes Having Desired Activities By Mutagenesis (1999). 

pS^MMtf Screening of Clones Having DNA from Uncultivated Microorganisms (1999). 

Method of DNA Reassembly by Interrupting Sythesis (1 999). 

Production and Use of Normalized DNA Libraries (1999). v 

Enzyme Kits and Libraries (1 999). 

Screening for Novel BioactMties (2000). 

Method for Screening for Enzyme Activity (2000). 

Screening for Novel Bioacflvities (2000). 

Production and Use of Normalized DNA Libraries (2000). 

Method of Screening for Enzyme Activity (2000). 

Screening Methods for Enzymes and Enzyme Kits (2001). 

Saturation Mutagenesis in Directed Evolution (2001). 

High Throughput Screening for Novel Enzymes (2001). 
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Same (2001) 

Directed Evolution of Thermophilic Enzymes (ZOOZ) 

Method for Screening for Enzyme Activity (2002) 

Exonucl ease-Mediated Gene Assembly in Directed Evolution (2002) 

RodSSonaid Use of Normalized DNA Ubraries (2002) 
Sequence Based Screening (2002) 
Non-Stochastic Generation of Genetic Vaccines (2002) 
Over 100 Additional Pending Patent Applications Worldwide. 



P.I. 



P.I. 
P.I. 
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Animal Model for Identification of Genetic Lesions. 
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Generation of a Peptide Screening System Through the Development of 
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Vector System for Studying Protein-Protein Interactions. 

5 



'CRADA with LLNL. 1994. (NIH) Co-I. 
Mouse and Rat Painting Probes. 
•CRADA with FDA. 1994. (NIH) Co-I. 

Tamoxifen Testing in F-344 Rats. 
•CRADA with NASA. 1994. (NIH) Co-I. 

Radiation Damage in the Mlcrogravity Environment. 



ABSTRACTS AND INVITED LECTURES: 
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PUBLICATIONS: 

1 Yoo-Warren H Monahan, J.E., Short, J.M., Short. H., Bruzel. A.. Wynshaw-Boris, A.. Meisner. H.M., Samols. D.. 
and Ha^on R W (19M) Isolation and Characterization of the Gene Coding for Cytosollc Phosphoenolpyruvate 
Carboxylase (GTP) from the Rat. Proc. Naff. Acad Sd. U.SA, 80:3656-3660. 

2 Wynshaw-Boris. A.. Lugo. T.G.. Short. J.M.. Foumier. R.E.K.. and Hanson. R.W. (1984) Identification of cAMP 
Regulatory Region in the Gene for Rat Cytosolic Phosphoenoipyruvate Carboxykinase (GTP): Use of Chimera: Genes 
Transfected into Hepatoma Cells. J. BM. Chem., 259:12161-12169. 

3 Wvnshaw-Borls A Lugo. T.G.. Short. J.M.. Foumier. R.E.K.. and Hanson. R.W. (1985) A Region of the Gene for 
Rat Cytosolic P-enolpynivate Carboxykinase Confers cAMP Responsiveness to the HSV-thymidine Kinase Gen* in: 
Membmnt Receptors and Cellular Recognition, (M. Czech and C.R.. Kahn. eds.). Alan Liss Inc.. New York, pp 339-346. 

4 Wynshaw-Boris. A.. Short, J.M.. and Hanson. R.W. (1986) Characterization of the Phosphoenolpyruvate 
Carboxykinase (GTP) Promoter-Regulatory Region. I. Multiple Hormone Regulatory Elements and the Effects of 
Enhancers. J. Biol. Chem., 261:9714-9720. 

5. Short.J.M..Wynshaw-Bons,A..Sr^ „ 
Phosphoenolpyruvate Carboxykinase (GTP) Promoter-Regulatory Region. II. Identification of cAMP and Glucocorticoid 
Regulatory Domains. J. Biol. Chem.. 261:9721-9726. 

6. Wynshaw-Boris. A.. Short. J.M., and Hanson, R.W. (1986) The Determination of Sequence Requirements for 
Hormonal Regulation of Gene Expression. Bfofec/w/gues, 4:104-1 19. 

7 Burns. D.M.. Bhandari, G.. Short. J.M.. Sanders. P.G.. Wilson. R.H.. and Miller. R.E. (1986) Median , of a Rat 
Glutamine Synthetase cDNA Clone. Biochemical and Biophysical Research Communications, 1 34:146-1 51 . 

8 Hod.. Y. Cook. J.S.. Weldon, S.L.. Short, J.M.. Wynshaw-Boris. A., and Hanson. R.W. (1988) Differential 
Expression of the Genes for the Mitochondrial and Cytosolic Forms of P-enolpyruvate Carboxykinase Gene. In: Metope 
Regulation: Application of Recombinant DNA Techniques, (A.G.. Goodridge and R.W. Hanson eds.), Annals of the New 
York Academy of Sciences. New York. Vol. 278. pp. 31-45. 

9 Wynshaw-Boris. A., Short, J.M., and Hanson, R.W. (1987) cis - acting Regulatory Elements in Hormonally 
Responsive Genes. In: Progress In Nucleic Acid Research and Molecular Biology (W.E. Cohn and K. Moldave eds.). 
Academic Press, Inc., Orlando, Florida, 34:59-87. 

10. Bullock, W., Fernandez, J.M.. and Short, J.M. (1987) XL1-Blue: A High Efficiency Plasmid Transforming recA E.coli 
Strain With p-Galactosidase Selection. Biotechnlques, 5:60-64. 

1 1 Short. J.M.. Fernandez. J.F.. Sorge. J.A.. and Huse. W. (1988) Lambda ZAP»:A Bacteriophage Lambda 
Expression Vector With In Vivo Excision Properties. Nucleic Acids Res., 16:7583-7800. 
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12 Short. J.M. (1988) Book Review: Vectors - A Survey ^o^M^^^ Uses. Raymond L. 
Rodriques and David T. Denhardt. eds. Buttefworths. Stoneham. MA. Genomrcs. 2.270-271. 

13. Short, J.M.. and Pollard. A. (1988) Glgapack XL: Size Selective Packaging Extract Regies in Md. Bid., 1:5-7. 

U Kretz. P.L.. and Short, J.M. (1989) Gigapack ll: ^ J^striction Defraent 

(mcrA-, B-, hsd-, mrr-) Lambda Packaging Extract. Strategies In Md. Bid., 2(2).25-26. 

1 5 Kretz. P.L.. Reid, C.H., Greener, A., and Short, J.M. (1989) Effect of Lambda Packaging Extract Mcr Restriction 
Activity on' DNA Cloning. Nucleic Acids Res. 17:5409. 

Construction of a V H Specific cDNA Library. Proc. Natl. Acad. So. U.S.A., 86.5728-5732. 

.7 QhMiM M9891 The Use of Lambda Phage Shuttle Vectors in Transgenic Mice for Development of a Short Term 
Muta^cS*^ ^ York.Part A:335- 

367. Article and Lecture. 

18. Alting-Mees.M.. and Short. J.M. (1989) pBluescript II: Gene Mapping Vectors. Nucleic Adds Res.. 

19 Shooes B Altina-Mees M., Amber, J.R., Ardourel, D., Callahan, M.. Detrick, J.. Hay. B.N., Hogrefe. H.H.. Greener. 
I GmTt a KubS mTmuiJuk. R.L.. Wilson. C. Short. J.M.. and Sorge. JA (1990) Bacteriophage Immuno- 

£x£^ Antlb0dy 
Engineering, New Tech. & Application Implications, pp. 98-101. 

20 Altina-Mees M Ambera, J., Ardourel, O.. Elgin. E., Greener. A.. Gross, EA, Kubitz. M., Mullinax. R.L.. Short. J.M., 
L SoS.!f.M19MrM^onal Antibody Expression Ubraries:A Rapid Alternative to Hytoridomas. Strategy m Mo/. 
Bid., 3:1-9. 

•»i k-«hiAr * Provost S Dvcatao M Sorge, J., and Short. J.M. (1990) Development of a Short-term. In Vivo 
Mutaje^^^^^^ 

Mice. Nucleic Acids Res., 18:3007-3013. 

79 Kohler S Provost G.S.. Kretz, P.U Reck, A., and Short, J.M. (1990) An 

fJSSH f Us^ TraWenic Mice to Analyze Spontaneous and Induced Mutations at the Nudeic Add Level. 
Strategies in Md. Bid., 3:19-21. 

23. Kretz. P.. Kohler.S.. and Short, J.M. (1990) The Effect of £ co/Z Minute 98 Locus on DNA Containing Eukaryotic 
Modifications. Strategies in Md- Bid.. 3:21-22. 

oa Mullinax R L Gross E A. Ambera. J.. Hogrefe. H.. Kubitz. M.. Greener. A.. Alting-Mees. M. Ardourel, D Hay. 
I n srS j' IS A andShOMS, B. (1 990) Identification of Human Antibody Fragment Clones Specific for 
?etenus?o^al55 2S£ Imlnoixpresston Ubrary. Proc. Natl. Acad. Sd. USA, 87:8095-8099. 

25. Cline.J.. Lundberg. K.. Nietoon, K., Sorge. A., Short. J.M.. and Mathur. E.J. (1990) StrataClean Resin: Non-Toxic 
Protein Extraction. Strategies In Md. Bid., 4(4):49-51. 

™ Mullinax R L GrossEA Amber, J.R., Hay, B.N., Hogrefe*HH., Kubitz, M.M., Greener, A., Altlng-Mees, M.< 
laurel C "short. Sorg^ J^d Shopes', B. (1990) Human Antibody Cones isolated From a Bactenophege 
Lambda Immunoexpression Ubrary. Strategies in Md. Bid., 4(4):51-52. 

07 ProMosi G S Kohler S W Reck A.. Kretz. P.L., Molina. T., and Short, J.M. (1990) Short-term Germ Line and 
lomatS Muesli Testing Lad Lambda Phage ShuttJe Vectors in Transgenic Mice. Strategies ,n Md. B,o,., 
4(4):55-56. 
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. „■ r B « im ,„r h n D-Cruz E Dharmalingam. K.. Heitman, J., Noyer-Weidner, M., 

Spectra of Spontaneous and Induced Mutations Using a Lambda imv onu 
Nat/. Acad. So. USA, 88(18)7958-7962. 

33. Wy b orsK.D..andShorU.M.(1991) M^*»- of the ft* Lac Repressor System in Mamma.ian Ce,,s 
and Whole Animals. Nucleic Acids Research, 19:4647-4653. 

. aa^ b mww Short J M Some. JA, and Mathur.E J. (1991) High Fidelity 

~« PI l» a w^w di RuiiricWWO Putman, D.L. Sorge, J A, and Short, J.M. (1992) 
Env/ronmenfa/andMotecu/ar Mutagenesis. 18:316-321. 

Research, 20:1785-1791. 
Strategies In Mol. Bid.. 5:16-18. 

38. a«l.JM(10WTI«^IM«^inT^«B*^ The Tc^ricc^ Forum. «92 Annua/ IV^r 
Meeting, pp.79-109. 

39. AlUng-Mees. MA, Sorge, J A. and Short. J.M. (1992) rescript .»: Mutational Coning and Mapping Vectors. 
Methods in Enzymotogy, 216:483-495. 

40 Short. J.M.. and Sorge, J A (1992) In Wvo Excision Properties of Bacteriophage Lambda ZAP* Expression 
Vectors. Methods in Enzymotogy, 216:495-508. 

77,e Global Review of Industry Manufacture and Application 1 992. Section.z. PP S1 

„ ,_ _ . . , M /4qq9\ Resoonse to the Commentary Article: Comparison of 

Mutation Research, 298:145-147. 

43 DuCoeur, L.C.. WyhorsW. D.L., and Short. J.M. (1992) Contro, of Gene Expression in EuKaryo«c Ceils Using the Lac 
Repressor System. Strategies in Mo/. Bfo/., 5(3):70-72. 

44. Jerpseth, B.. Greener. A.. Short. J.M Vlo.a £ ^ P. L . (1992) 
HsdRMS- derivative of XL1-Blue. Strategies in Mol. Biol.. 5(3).8l-83. 
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47. Lundberg.K.S..Kre*P.L..Pro^^^^ 

Targets for Mutation Analysis. Mofatfon Research Letters, 301/2.99-105. 

48 Mirsalis J Provost. G.S., Matthews. C Hamner, R., Schindler, J E oioughl J K. MacGregor. J.T.. and Short. 
?M 0993) induction ,of Hepatic Mutations in Lac/ Transgenic Mice. Mutagenesis. 8:265-271. 
49. /.Ung-Mees.MA.V^ PhagemW, and Oner Hybrid Vectors. In: P/«m«s: A 

P/actfca/Approac/i. (ed. K. Hardy). IRL Press, pp. 197-223. 

50 Provost. G.S.. Kretz. P.L.. Dycalco. M.. Lundberg. K.. and Short. J.M. (1993) Transgenic System, for ,n Wo 
Mutation Analysis. Mutation Research, 288:133-149. 

51 Hedden. V.. CaHen W.. Short. J.M.. and Kretz. K. (1993) Improved Sequence Anahysi. of Mutations Identified With 
the Big Blue* System. Strategies in Mol. Biol., 6:27-28. 

52 Jerpseth. B.. Greener. A.. Short. J.M.. Viola. J., and Kretz. PI. (1993) New Restriction^, Derivatives of XL1- 
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